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Ntttritfonal eompodtloii 
Fiald of the invention 

5 ThB present invention relates to a nutritional oomposiiion intended for inftnts and/or 
ymmg childrao. as weU a? to mettiods fbr improving gastrointestinal comfort,, 
developing ahsahliy gut micioflnia, and promoting tl» physioal developmeot of inftnts 
Wd/or yoimg eWldren pardy ox fiiny fceiling said infi^ 
mentioaned mdiitional compo^on. ' 
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Ba^ksround of tbe invoitf on 

Hie composition of bnnaa milk secves as a valuable rebrence ft* in^woving infimt 
finmula. Howwar. human miUc contains living cells, honnones, active enzymes, 
immnaoglotadins and componants wifli unique molecular stmctnres that cannot bo 
replicated in infent fomrola. Ifalito homnn milfc, {nflmt fcmwila must ttmain ptrt>le on 
the shelf for up to thirty-six 06) momhs. These fimdamental dtfEbxences between 
human milk and infant formula often mandate differences inihe compojsitionto acfaieva 
similar clinioal outoome. 



The stndy of human milk consonants has stimalated many investigaHons into what 
oonsdtuenls may be added to an inqproved infant iimmda. Oteater knowledge of the 
composition of human milk aflfoids 1b» oppottunhy to design infiint fbrnudas Hist are 
closer in composition to human milk. However, it becomes incveasin^y qipaient that 
25 infent formula can never exactly dupHcate human milk. Many constituents in Tiiimi.« 
milk are bioactive and because of synergies among these components, there is little 
reason to believe fliat the same compound would have the same biqactlvily in jnfent 
fiamula. The likelihood of this possibility is further diminisfaed ^en the hnpaot of heal 
treatment fiif 8MIi2«doa and long-term storage of tfie fbtmula is considered. 

30 

Thfl composition of human milk differs appreciably fiom ^ of other species andmnch 
attention has bean paid to the various components. Several invastigatotp have i«ported 
ott the nucleotide content of milk fiom humans. Numerous publications have also 
discussed various l^d, ofl or fit blends fbr use in an artificial nutritional for human 
35 infinits. 
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Thm is a need for new fimnulae^ providing to the inftnt or Hbs young oUld a nutiittonal 
contribution with a unique oombinalion of protective nutrients, eispeciaUy ensuring 
growfli and metabolic patterns similar to those of breast&d inftntp, thus tosultiqg in 
similar heatdi diaraotezistics in later childhood and adultfaoodi 

5 

Snnmaiy of the luventlon 

The pcenent invention therefore pertains to fonnulae intended both fm In&nts and yomg 
children; The fomiula of the invention comprises proteins, preferably in"4iflad sweet 
1 0 whey proteins fiee or ahnost ftee of CGMP, and at least one probiotic strain. 

A second object of ttie pcesent invention is a'melfaod finr promoting physical 
development of an infint or a young child consisting in folly or partly feeding pa id 
isfent or child wiauba afcm-meotioned fonrnda. 

15 

A third object of the present invention pertains to a metliod for inxprovji^ gastro* 
intestinal comfort of an infexit or a young child consisting in foUy or partly feeding said 
inftnt or child with the afore-mcntioned fommla. 

20 A fourdi olgect of die invention relates to a method for developing q. healthy gut 
microflora in an infant or a young child consisdng in folly or partly feeding said infent 
or child with foe afore-mentloned formula. 

Figares 

25 Figure 1 rqxresents tiie weight gain of infents 6om birth to 120 days. 
Figure 2 repraents the length gain of infaittsfiombirfo to 120 days. 
Figure 3 represents Hie evolution of Hie body mass index of infents fiom birth to 120 
days. 

30 Detailed Description of the Invention 

In the pzesent ^ectfication, the following words are given a definition that must be 
taken into account wtienreaidir^ and intezpretmg the descriptLon, examples and ci»^n yr 

35 Infent; according to the Commission Directiye 91/321/EBC of 14 Nfoy 1991 on ^fity 
formulae and follow-on fonnulae, article lJ2(a), the term "in&nts** means children under 
the age of 12 months. This defoiition is adopted in the present specificatioiu 
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Young Ghildien: accmcding to the Oonunisaioii Directive 91/32imBC of 14 May 1991 
on infint fomndae and foUow-on fimnulae, aitiele 12(b), the teim "yowg dhfldten" 
means diUdien aged betvyaen one and tbiee yean. This definittoa is adopted m the 
prasent apeeifieation. 

In&it finmtdae: according to tbe Commission Directive 91/321/BBC of .14 May 1991 
on infimt fomndae and MowH>n finmnlae, axtide l^c), the tenn "infent ftwmula" 
meanp fbodstuffi intended ibr particular notiitiond use by inftms during the first fbw to 
six months of Ufe and sati^Qring by themselves die mitiitional lequixemeniB of Ihip 
ofltegory of peiBons. This definitian is adopted In the pre|»ot specification, ft has to be 
undeistood that infiuits can be fed solely Mdfli tafto fbinwIaB, or djat ft© 
can be used by tbe carer as a complement of human milk. It is synonymons to the 
vodely used eiqnession "staiter fbnnula". 



Follows finmidaa: aeooidmg to die Connnission Direcdve 91/321/BBC of 14 May 
1991 on hiftot fennidae.and fiilUwHrn fhnnnlae, article 15(d), d» temi "follownm 
formulae" means foodstuflfe urtended fer particular nmrilionBl use by inf^ 
four momhs and constftnting die principal Uquid element in a progressively divBrsified 

20 diet of dUs category of persons. This definition is adoptedin die ptesem specification. 

According to a first clgeet of die invention, diere is provided a nutritional compositiQn 
fiar hiftnts (Ending a starter composition) or young chUdreo. This composition, as 
alrea^ mmtiomied, is a unique eombmation of protective nutafents ensuring growtti 

25 and metaboKo patterns similar to those ofbreastfedrnfents^dms possibly resulting in 
similar healfli characteristics in later childhood and aduldiood, characterised by a 
reduced load on immatore organs; aldiough not wlsUng to be bound by dieory. vve 
believe it is especiaUy due to bofli a source of proteins providing a high pjotefai 
efficiency, and to a formulation haying a low oontrat in electtoJytes. 

30 The imique combhialion of die inveofion also results hi fhvoring die natural giowdi of 
Kfidobaeteria bidie large intesdne as hi breastfed infents. hi pardcular due.to a higih 
lactose oontoit; a low phosphate and an adapted ptotdn content 



35 



Fiuthennore. die nutritional composition comprises at least one probiotic selected to 
e«»rt its beneficiBl effects aU atong die inlestmal tract and siqipoit a heahl^ gm flo^ 
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Of course^ tiie composition of fhe foxnnila according to tto faivantion also si^plies flie 
in&nt or the young child with vitanuns and nnneral? xecognised pa essential fbr a 
healtiiy devdopment, as well as semi-easential nutrients which may be needed in 
particular conditions. These semi-essential nutrients can include taurine^ nucleotidesp 
5 oamitinq, and/or selenium. 



The fbonulas consist of pniteins. carbohydrates^ probiotics* Sits witti vitamins and 
minerals in amouuts necessaiy to provide Ifaa sole source of nutrition fbr heallhy temi 
infibnts fiom Urtti until the a^ of 4-6 monOis fi>r inftnt formulas^ and as tiie principal 
1 0 liquid element in a progressively diversified diet of inftnts aged over four monttis. 

Dietary protein provides the essential amino acids necessary for protein ayndiesis and 
growth and protein quality is as important as protein quantity. 

Until now» in order to siqiply enough of fiie essential amino adds, cow's milk*based 
15 in&nt fibrmulae needed a protein content significanlly higher Haxk that of the reference 
human milk. However, if the amino aoid pattern of a oow*s miUc-based in&ntfimnulaia 
doser to that of human milkp the protein content of such a fbmmla can be lowered to 
resemble that of the reference. A new protein mixture of unique qmino acid composition 
allowing the adaptation of the quantity of protein to a level closer to tiie ayemge content 
20 of human milk has been developed according to an aspect of the present invention* 

Ihe piotdn content of regular whey-adqited fibxmulae xangw fiom 2,1 to 2.6 g per 100 
kcaL whereas the content of humaninilk ranges fiom 1.4 to 1.8 g per 100 kcaL Excess 
protein intake may induce metabolic stress on infiint organs tiiat have not fidly 
2$ developed. 

Following paediabdc recommendatioiis fbr lowering protein density of infant formulae, 
clinical trials in infimts fed formulae containing protein densities between 1 .6 and 2.0 g / 
100 kcal have been reported. However^ these attempts to lower protein content in a 
fbzmula using traditional cow's milk proteiji sources or mixing fhe currently availsble 
30 fiacdons - casein and wh^ although demonstraling the prinriple was conceivable^ 
ftiled to reproduce aU the indices of human milk ptotein metabolism or to ensqre the 
Bstis&ctoxy growfli of in&nls. 

For instance^ results have shown a global plasma amino acid pattern difi^ent to diat of 
breast-fed infants^ depressed plasma Ixyptopban levels^ elevated plasma threonioe levels, 
35 delay in growth^ and higher energy intake suggesting an increased &t deposition wiiich 
may be xesponaible for obesity in lata life. 
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Cow^ inUk ^i*ey protdn'' la a mijchpe of 
anifaQ acid proffle, and ctf the iwn.|m»temiiftro 

xnacropqptide (CQMP) is a Frotei& fiaetion that is fbnnd ia fbis fiaotton. It comep fiom 
the HappsreaB^ that is split up by proteolytie dnngp into 2/3 paEa4cfl|»p%.oa8eii|, an 
inwiuble fiacticm that ramains in the casein fiabtton and 1/3 CC3MP, a soluUa fiaetion 
that is found in die Mffaey fiaotion. 

An oiiginal fiactiooation process of ^ey proteins has been developped and is 
explained in BP 880902; fiiis piocew aUowa the removal of praciicaUy all the oaseino- 
glyco-maiwwWe (a fiartito rich in threonine a^ 

vAaj thereby InereaBhig the alpharhudalbunibi proportion (a fiaetion vary rich in 
tcyptqihan). 

By combining this modified sweet ^y fraction witti akhn milk, and ^ tiie addition 
of some fiae L-histidme and L-aiginine Cm order to reach the mhdmum amounts «jf 
Ibese amino atdds required by EC Directive), the formulation according to the invention 
15 has an aadno add profile much closer to that of human milk, characterised:^! particular 

by companUjle tryptcviian ai^l threonine leveb. aUoiving the adq^^ 
eontentto that of human 



10 



Nutritional value of the new protein mixture used in Ae mamrfacture of a»e p 
20 profile accordmg to fte invention has been measured in rats. 

The results show (see teible 1) that this formulation has a Protein BfHciency Ratio 
(PER), a nitrogen digestibiUty. a Biologieal Value (BV). and a Net Protein Udlisadon 
(NFU) comparable to standard whey-ad^ed foimulae. 



25 



I^lel 


NutiWanal parainatsra 




stamdard whey- 
adaptad 

formnla 


fbrnniloMon of 
tlia iHvaiittaii 


PER 

Relafive PER (cassb » 100%) 

DigestibiUfyC^) 

BV 

NPU(%) 


1.36 
100.0 
96.7 
0.88 
85.4 


2,49 

182.8 

92.8 

0.96 

88.8 


2.70 
198.3 
91.4 
0.96 
87.5 



Moreover, rats &d on ^ formnla'aooording to. the mvention shoyred significant lower 
plasma threonhie levels and inneased plasma tryptophan levels, conquned to rats &4 on 
30 standi whey-adapted formulae. 
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The protein profile of fhe oon^aition aoooiding to the present inveiition» ^th Ugh 
protein e£5ciency» is a very well adapted iofimt formula with a protein content closer to 
diat of human milk,* W)di a protein conteot being nt maximimi of 2g/100 kcaU 
preferably 1.85» most preferably between 1.8 and 1.85 g/100 kcal« it is in ^e lower part 
5 of the range of tiie most reoent paediatric recommendations for in&nt formulae. 
Moraover, this level is in line with recent data assessing protein requirements ^^^ np. 
early li&» which has shown that recommendations for optimal protem intakes are lower 
than th^ haire been reported in the past 

10 To ensure optimal protein syothe^is, and therefore optimal growth, essential and semi^ 
essential (Le. essential onlyT.during in&ncy) amino acids need to be supplied ia die same 
quantities as in human milk. 

Ihe formulation accordbeig to the invenlicm is preferably either y^fhvy enriched (casein / 
inAiqr ratio set around 40/60 or lower, sqdi ap 45/55), dtber whi^ predraiinaat (epsdn/ 
yfbiBy ratio preferably set at 30/70 or even more, such as 20/80). Together wldi foe with 
the unique jmrtein mixture and casein / whey ratio, the amino ooid profile of the 
compositioii according to the invention is comparable to that of human wllX k (see table 
2). 

Table 2 



Ammo acM to 


Hmnm mUk 


Invwitlen 
(rspresantatfve 
values) 


mran 


lowast value 




Isoleuciiie 


6.4 


5.7 


6.8 


5.8 


Leudne* 


11.5 


11.0 


11.9 


11.9 




7S 


7.4 


8.4 


10.0 


Metbioniae * 


1.7 


13 


2.1 


2.5 


Cystine** 


23 


1.7 


2.9 


2.4 


FhetorlaianinB* 


4.6 


4.2 


5.1 


4.6 


Tyiosine 


4.7 


33 


6.3 


4.0 


Threonine* 


5.6 


5.3 


6.6 


5.4 


"nvptopban* 


2.3 


1.8. 


2.6 


2.1 


ValiiiB* 


6.8 


5.9 


8.0 


5.9 


Aigmine ** 


4.2 


3.5 


4.9 


4.5 


Histidine** 


2.8 


2.4 


3.8 


2.5 


Alanine 


4.8 


4.5 


53 


5.1 


Afipaitic acid 


10.4 


10.1 


10.8 


ll.I 


Glutaznio acid 


19.6 


17.6 


22.7 


19.7 


Glycine 


3.2 


2.8 


3.6 


2.7 


Pxolina 


10.2 


8.9 


11.2 


7.8 



15 



20 
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All vq|u88 corner to 40% NH« 
* Qsswilfail amino acids •• saml^ssanlfal amfno adds 

Preferably, the proteins an non-hydrolysed proteins. 

•n» pole sotiroe of oaibolqrdrates of Uw oompositioii according to the pimt invantion 
is lactose. In \m pwfisned enbodiiiieDts of fte invention, however, other somoes of 
caAohydtalea, sttch a? Sxr anmpls saoehaioBe^ mattodeKtrina. mAtot Btaieh can be used 
teg9ttier wiHi laston, in various xatiop. 

Cajbohydrates constitute an important source of energy in the diet of the newborn 

infant Lactose is «ie natunU carbohydrate in himian milk. 1^ 
can digest lactose adequately. 



Lactose Is assooiatod vvith stool addify and an intestinal flora ^onderanee of 
tectobadm and WfidobaeteiiiO iirtiic* nuQr be iBiportaat in siit)^^ 
undesirable bacteria in the intestine of bieast.£ed inftm^. Mbieovex. lactose haa been 
ahowx to enhance absorption and retention of calcium and probably other minerals, m a 
recant study, it has been shovoi that calcium absorption is 1 0% greater fiom a lactose- 
20 «w>toina« formula compared vdth the same fiBto 
by ^ucose polymers. 



According to one a^wet of the invaulion. the infafit fbn&ula comprises at least one 
proWotio, in order to o£to all in&nts, whatever their mode of delivery or fteir hygienic 
25 mvironment; the advantages of a protective hitestinal flora. 

A preferred probiotic consist in Bifidobacteria, which as a whole are safe and are L (+) 
lactic acid producmg cultoras. A particularly prefened proWotic^ is Blfi^bacterbmt 
laetis, first sold by Chdstian Hans^ company. BJaetis is a Qiam-positive. catalase 
30 neg^ve strafai , prodot^ only L(+) lactiDaoid. TbBftnuaB&SOobaeteHum lactis (BL) 
has been selected to be added to the present fbnnulae mostly because of its resistance 
towards acid and bile salts, and its survival not only in products with a short Shelf liffe 
such as chiUed dairy products, but also in powdermilks wifli a longer shelf lifb such as 
in&nt formulae. 



35 



B. htctis ^earance inthe feeces of adults during ingestion of the probiotic has been 
confimied by a pacific PCXR-BUSA method. In infents. 2 studies have been looking to 



t 
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010 presence of B. lactls k the stools of infimts fbd a fimnula eiinGlie4 vvifli B. lactia* 
eidnr 1»y dassical mietosoopiBal examination or by the moze specific mettiod of 
Random Amplified Polymoiphio DNA (PAPD)-PCR method. It was possible to 
estimate the peicentaga of xeoovuy of B. lactis in Ihe stool? to be in tiie lange of 25.- 

5 30%. a value liiat has been firandfbrofliQr stains of bifidobacteiia and is signific^^ 
liig^m tiun ottier attains of probioties 

AaoiSast prefetxed probiotie consists in a Strqptocooous, particularly Streptococcus 
thermophOus provided under the name TH4 by Chr. Hansen. Denmazfc, Both 
10 B^iddbaerium laals and Sti^tocoeeus Vtetmophttm have been given a GRAS status 
(gmerally recognised as safb) by the USEDA (United 3taes Food and Drag 
Administration) finr iipe in fbimulas intended finr children over 4 mnxlhs of age, ondtho 
same U3PDA has an t h n riz ed madceting of a starter tenda amidhed wUh 
Bifielobaerhan Uxetis. 

Other pcefened probioties are LactobadUus GO (ATPC 53103) and Bifidobactaiinm 
longum, 

Ihe ^biotics according to the present aspect of the invanfion aie preferably present in 

20 an amount of 10^ to lO'cfiV grams ofdrypcoduoi; preferably 10* to 10' efb/fr and even | 
more prefbrabty 2^10^ cfii/gremsofdryprodncL 

The coi^po^tLon according to the present invootioin oompiises at least one probiotie 
stran. FrrierabJb^ such probiotie is a Bifidobacteria, and more preferably is 
25 Bifidohacferhm laetts. It may also be a Streptococcus, the pred^d one being 
Sirq^coeeus Ownnophihis, In a ytny prefened embodiment of die invention, infeot 
and starter formulae conqidsB B^idobcKtertvm lactts and'fbllows-on fonmdae comprise 
bofli Str^Ufcoeoug thamcphilus aoAB^idobacterfum Uattf. 

30 The nutritional conqiosition according to the first object of the present invention 
con^si^es a spedal blend of feta. Fat provides about half of the dietary energy and 
constitutes the mi^or energy stores in the bodies of infants and young children. 
Presently, there is gnming hiterest in die quality of the dietary lipid pxxpplj during 
infancy as a major determinant of growtti, visual and neural development, and long-^erm 

35 health. Thus, the selection of die dietary lipid supply during eady life consddesMl to 
, be of great ia^oxtance. 



« » 
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Because of the smaU size of iheir stomadi and their limited tolerance towards 
hj^peitonlc feod^ infints requiie a coneenixBtBd source of eneisr. Of the 3 nniiients 
applying mgy, ftt provides 9 keel par gram» Le. iqoie than twice the ehefgy present 
in carbolQrdrates or proteins. Moirt BxpesH reconunend that ftt la inftnt fonnnbe supply 
ftom 30% to 55% of the total energy. 

lUconstitotcd at a rate of 67 kcaVlOO ml, the coinposition aceoniing to this a^ 
present invention supplies a quantily of ftt wblaUx is dose to the overage vqine found in 
breast milk. 
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Fiefccably, vegetable ftta. and eventually a LC-PUFA oil mixture (fish oil & 
Mottierella alpina oil blend, fin example) oidy are used in the manufteture of ifae 
composition. However, whey and skim milk contain naturally some traces of milk fet, 
explaining a very small peroentage of milk ftt in ifaa fbimnla. 



Fatly acid conqioaidon of the diet determines fiitty acid composition of all tissues, 
15 hioluding storage tissues. The fet mixture in the infent&tmuk therefore has an 

fitly eeid conqiosition as dose as possibte to dist of human milk, in order to ensure 
similar membrane photicity and some mobUisation of enetgy in case of increased needs. 
The fit mixture suppUes doeosahexaenoio add and aradiidonic add , in addition to 
essential fetty adds (Unoldo and aplhielemo adds), as well as adequate quantities of the 
20 following fitty adds: 

- QlejeapidfCI^;! ff9); recent data have shown that monounsatunited fitty adds (oldc 
add bdng the main one) decrease total diolesterd and LDL-cholesterol concentrations. 

- pahnWe Add fC16;01; it has been suggested ^ pahnitic add may be preferentiaUy 
used for the synthesis of hmg sutficiant and thus would intervene in optimal 

25 devdopment of re^pitafeoiy function. 

' Lsttrio and mvristio adds rci2!0 and Pi^;n). t^ey are medium didn saturated fitly 
adds, are easy to absorb, but need to be supplied at low levels. The BC Directive has 
proposed a maximum of 15% lamic add and myiistic add in fet znixUires used for 
infent feeding. The present composition fet mfachne preferably stays well below the 

30 maximal yahies allowed, for example between 11 and 12%. 

In an asped of this obfect of the invention, the fet source m^ also oonyirise an LC- 
FUFA oil mixture. 

Human milk contains doeosahexaenoio add (DHA) and azadddoqic add (ARA) and 
35 thus breast-feeding provides infems with preformed LC-PUFAs. The DHA oonisnt of 
human milk varies considerably within populations and is strongly influenced by 
matemal diet Globally, tfas DHA content of milk ftom mothers consuming Western 
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diets xanges fiom 0.1 to 04%, with a mean of 0.25%, whereas in motfaeis consumhig 
non-Westem dieb. the DHA content of milk is greater, xanging flom O.l to 1.4%, with a 
mean of 0.fi%. However, amounts of 0.2 to 0J% ifcc generally accepted a? 
representative. The ARA content of human milk is less influenced by ^ diet than 
5 DHA. OlobaOy, the ARA content of human milk fiom mothers consuming Western 
diets xanges fiom 0.2 to 0.7%, wUh a mean of 0.45%. vdiercaB hi mothers coosumiqg 
nonrWestera diets, the ARA oonlent zangea fiom 0.4 to 1^%, with a.moan of 0.6%. 
Both DHA and ARA levels are hiHuenoed by the duiatlon of laetation and lead to 
deexease fix>m colosizum to txansitional and mature mfflr 

10 

In this a^eot of the invention, the LC-PUFA is at least represented hy DHA, preferably 
provided by a natmal fiaih oil that suppUes with a DHA/EPA CBPA: ticosspantaenoic 
adc) xatio > 4» sfanilar to human miDc. Together with DHA. the composition may 
provide a source of ARA. fbr exan^le fiom iong^l cflgin CMbxtiBinxella alpina, 
15 bdoni^ to 4ie American I^pe Culture Collection). 

The compositioa aeooxding to the invention comprises at least one LOOPUFA. The 
prefenred LC-PUFA is DHA, which can be the sole added LCPUFA, hi another aspect 
of ttkB inventioa both DHA and ARA are added into the fbinuila. 

20 

In aprefoiedasfpeet of tiie present invention, the nutiitional compositioa has axedoced 
levd of deetrolytes compared to standard infant and fi>llowHm famw^^iip por exaaQde, 
the Na«C ratio (mmol) varies around 0.4. the (Na+K)/a ratio OnmoD varies qimmd 1.8, 
NarfK+CI varies axound 34 and (N»tlO-Cl varies around 10. 

25 

The oon^silion accoxding to tte presexit invention has a low phosphate content 
Preferably, the caldum content varies between 35 and 45 mg/lDO xnLn the phosphonis 

content varies between 15 and 25 mg^nU and the Ca^ ratio b conned between 1.4 
and3. 

30 The preferred amounts are indicated hi table 3 below. 



Tables 

35 



invention cow's milk breast milk- 

(mg/lOOmL) ^ipctoL) ^f^^^ 
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11 



10 



15 



20 



25 



30 



35 



Calcium 
Fboqphoius 
Ca/Piatio 



41 

21 
2 



120 
90 
13 



30 
IS 
2 



Hw fonmda aeooiding to Oie fint obi«:t of thp fnventica, may also supply sani- 
essential mmiants which may be aoeded ia partM, «Mditions (e. g. tawma 
nucleotides, oamiiiiu^selsoittm). ' 

purine is a ft^ amino add. ^ch is not used to bufld up p«tefa molecules. It has 
been shown to be involved in many pl^siologlcal functions, e.g.. as n trophic ftctor in 
tte deyek»pment of ihe cential nem»U8 system, maintaining ^ 
IhB membiane. ngdatiqg oaloium homeestaai?, as an osmolyte, a neuromodulator, and 
a neurotmnsmitter. ft ah» cwtfugaios wia bile adds to fii^ 

micella fermafim t ^ ^' ^ 




Nucleotides are non protnn nitrogen conqjo^mds which contain three chacacteii^tio 
components: a nitrogenous bas.^ a sugar (ribose or dewcyHtibose), and one or more 
phosphate gtmxps. Total nucleotide content in human milk represents 2 to 5% of the 
non^ptotein nitrogen. CWb milk conbdmi tower conccntratioDs of m^deotides tiian 
human miBk and its nudeoUde profile difien mmtodly fiom that of human milk. 
Addition of nucleotides in the present in&nt ftmmla follow^ fl« ploralologieal pmk 
of nucleotides levels in human milk, with a predominance of easily metabolised 
pynmldines over less desirable purines: addition of nucleotides to the io&nt fimmila Is 

safe. The levels of addition are within the range aUowed by flie European Uni^ 
Snentific Committee fcr Pood and fbe European Diieotiva. 

Carnitine is a particular nitrogenous compound. vAlch belongs to a group of food 
fectcas known as vitamin-likc mitrients. ft perfimns a cmdal role in the enBtgy supply 
of tissqes during foetal life and in the neonatal period by fedUtaUng the tran»ort of 
long chain fetty adds faito the mitodiondtia where betaoxidation occurs. Ftatly adds ate 
mdeed not able to pass hi free form through the mitochondrial wall; the transfer into the 
m^diondria is governed by at least three enzymatic systems, namely carnitine - 
pahmtoyl transferases I and n and carnitine -translocase, m which carnitine partidpates 
Ihus. camilim: is required ibr proper Upid oridaiion and canutine deficiency or low 
cam»tme hrtake can lead to inquired &t utilisation and alteied Upid metaboUsm. 
Carmtme has ah>o a lole in other metabolic procespes. such as brtogonesis. lypolysis 
and tiic maintenance of thamogenesis and nitrogen metabolism. Moreover, camitin^ 
has been shown to inqnove utilisation of medium chain triglycerides in in&ots 
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Newborns have xelatfyely low carnitine xeseEves and a very low activily of the enzyme 
oatalypinis the last ^ in the canitine synlhesi?. Thus newbons are paiticulady at nak 
of becoming camitine-deficient in the absence of an adeqiiate si^iply of exogenous 
oainitine. Caniitine is pxe^nbly added to infimt fbnu 
5 to Ifaat of human milk, 

The prodnot a«»iding to liio flm el^eet of ttie hivention m^ be in powder 
ready to drinic aolution. 

In die case of a powder formolaB, die following feedmg table may be used as a guide. 
1 0 However, the quantities may be changed according to medical advice. Hie introduction 
of cow*s milk or any other inl^t formula must be oanied out under medical 
supervision. Hie standard reconstitution of the formula according to die invention is 
12.99^ i.e. 12.9 g powder for 90 niL of water, y/taah gives a caloiio density of 67 
kcal/lOOmL. 

15 

Table 4 





quantitvper&ed 


No. of feeds uer day 




Previously 


number: of 






Ageofinfint 


boiled water 


measuring 


FUrmUla 


Others 




CmL) 


sooops 








90 


3 


6 


m 


3'*'Qnd4*weks 


120 


4 


5 




2^ moDlfa 


150 


5 


5 




and 4* months 


180 


6 


5 


m 


5^ and 5^ months 


210 


7 


5 




finmthe7*^moiidi 




4-3 




onwards 


210 


7 


1-2 



In the case of a ready-to-dimk solution, a special care needs to be given so that the 
profaiotic? do not entcar in contact wth the liquid fonnula accidentally. Preferably, the 
probioties are stored in powder ^qzt fiom tiie liquid fbrnuda, and is incorporated qnd 
homogenised into the Uquid foimula Ju^t before conauaQition, ie up to two hours before 
consumption* 



A second object of the present invention is a method for promoting physical 
development of an infent or a young diild consisiting in fully or parfly feeding said 
in&nt or child with a formula as described above, i.e, comprising proteins and 
probioties, wherein at least 40% of the proteins are whey proteins comprbing no CGMP 
or reduced CGMP. 



I • 
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The composltioii according to tiie inveolioA bas been showo to provide nutritional 
benefit? including a better protein iitiU^ation, a plasma azoino acid pattern close to tiioae 
of breast-^ inftnt$« and adequate growtfi rates, 
5 The inxproved amino add oomposxtlon according to the first otfject of the pre9eDt 
inveotloa results in better protein utOiswiionp as shown by the Ui^er pBrcentagB of 
nittogw retention found in in&ctts fisd MlSx & compoaitioa eccording to tiie invention 
than that fed wlA tegular ^^bey-adapted fonnula (^ee teUe 5). Ae a Result* ttie total 
amount of total nitrogen remains unduuiged. 

10 

Table 5; nitrogan balance 



1 1 whey-adapted standard formulae 


finmulae acccndinKto Hie inveatloa 




89.5% 


89,3% 


Ixeitailiim 1 32.2% 


39.6% 



Plasma amino acid in infints fod with a eonqpositlon aooording to the first object of fiie 
15 invention have been shown to be closer to those of breast-fibd infonts oompared to those 
fed with standard wbey-adi^ted fonnulae. Furthermore, and contrary to previous studies 
conducted in inf^ts fed fotmulae containing a protein density below 2.0^100 kcal» 
plasma threonine and tryptophan levels Hmt were critical points are now comparable to 
those of breast fod in&nts. 
20 Furthexmorep the protein contmt of fiie formoola of fiie inveation meets Hie needs of 
normal torn infants during the first months of life without excessive energy intakes or 
lnerease4 body mass index* StiUfinrther, weigiht and lengdi gains of infonts fed wift 
formula aocordhig to the invention are comparable to bceast-fod jn&nta. (see Fig 1 to 3. 
and Example 1) 

25 In Pig, 1 and 2» white columns represent a feeding with standard ^sliey-adapted infant 
fotmulas» light grey columns a feeding with human milk, and dark-grey a feeding widi 
the formulae according to liie inventitm. 

In Fig.3, black lozenges represent a feeding with human milk, dark grey jsquares a 
feedix^g with a formula according to the invention, li^ giey triangles a feeding with 
30 standard viiey adapted fbnnulae. 

Another aspect of this object of the invention is a reduced load on immature organs. 
Anodno acids consumed in exces? and not used for protein synQiesis accqmulate in the 
blood (hypmtminoacidemias) and are metabolised in the liver into qrea (Le. tiie end 
35 product of unused amino acids) diat needs to be exrareted through Hie kidn^s, thus 
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incteaslug kidn^ load. This unnecessaiy metaboUo stress is w«U ilhiptxatad by plasma 
amino acid leveb and plasma utea levsls aibove diose observed in breast^lbd inftnts. 
TliB lower protein content of the finmula according to the invention reduces metabolio 
stress on infint inmatme organs due to excess dietary protein intake. This beneficial 
5 been deinonslrated:inftiil8 fed with a composition accordfa^ 

have plasma urea nitrogen conoentntions similar to those fbund in breast jEed f«fH mg^ 
and {dgnificandy hxvm than fl^ose fiiund in the inftms fbd staodaid vAtey-aOapted 

fiwmulae. Plasma urea niliogBn is a very sensitive indicator of fte adeqiwy of pi^^ 
intake as hlgher levds that in breast-fed in&nts denote excess amino a^ not utilised, 
10 whereas lower levels denote insufiSdent protein supply. 

According to a third otgect of the present invention, there is provided a method for 
inipioving gastro-intBstinal comfort of an infant or a ymmg eMW efm^pWng fa fljfly ^ 
partly ftedkg said infont or child with a fbonula as desoibed above, ie. oonqnisiqg 
15 proteins and ptobiodcs, wherein at least 40% of the protelna are whey proteins 
comjninng no cOMP or zedoced cGMP. 

It has in particular been found a reduction of the fieque&ey of hard stoob hi infants fed 
vwth a fhrmula according to the invwition. 

20 Acoordh« to the last o^ectoflhe present mvention,«iere hi provided a method for 
develciping a healthy gut nrfcrofloia ni an infem or a young ehild consisitfag in fiilty 
partiy fcedmg said in&nt or cfaOd witix a formula as described abova. ie. compilsiiig 
proteins and probiotics, wfaerehi at least 40% of the prote&is are vAaay jnoteins 
comprising no oQMP or reduced cGMP. 

25 The presence of bifidobacteiia in the stools of infents fed with B, tomj-containing 
foonda is aunilar to tiiat observed in breastfed hifints had been reported. A 
observation has been done vidflx the fenntda acooiding to' the present ioveutiQn. 
Moreover, the intestmal microfloa with die fenanta accordhig to the present hiven^ 
follows the same pattern of evohttion as in breastfed infents, whereas bifidobacteria 

30 tend to decrease when a formula identical to the fomnda of the invention but without R 
laotis addition is fed to the infect . 

Among anaerobic bacteria commonly found in the inteptine of fee new-bom infent. 
bifidobaeteiiB expand rapidly to become die predominant stram in die feecal miiTofiora 
of breastfed infents. litis is m contrast to the bottie-fed mfants, whose fifical inicroflor^ 
35 hosts, besides tdfidobacteria, other dondnant spedes hududing entotobactetia, 
l&itBiococd and Bactexoides. 
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The gut mierofloxa compopitlon and ibe pqpidatioii On of stnins is repotted to be 
mainly regulated hy competition fiw nutdeots and oi^gen availabiUty. Alfiicni^ not 
wishing to be bound by theory, ft is Aought that 800^ 

lBctoi»e end oUgosaechazides, low iron, gtowtti fiictora. nucleotide? ate also to be 
bifidogenic Bifidobacteria, when growing, use lactose as substrate to produce lactic and 
acetic adds that decrease the Intestinal pH to 4-5. The low buffering capacity of breast 
milk would allow maintenanoe of such a low pH. which inhihiiB the development of 
anaerobic putraftetrve bacteria and eaaUes the proliiisrption of Bifidobacteria that are 
add^IeFant 

The addition of lactic add baeteda to finmulaa. i.e^ the use of pioUoticG^ seems 
clinically promising; the potential for lactic add badBiia to modify ^ intestinal flora 
and its metaboliammay be beneficial m anunibat of conditiqos. 



The reduced phosphate eonteut of die finmula according to the first object of the present 
hwantion cq^timises bone fimnalion and. togefliar with lactose and W p^^ 
creates optimal conditioner an intestinal flora with aptedominanoe of Bifidobacteria. 

Sxamples 

The fi>llowhig examples are iUustzstive of some of the products and method? of making 
the same filling within the scope of Oe present isventioa. They are not to be considered 
hi any way limitBtive of the inventiQn. Change3 and modifications can be made wilh 
respect to the invention. That is, the skilled person wOl leoognise m&ny variations in 
fliese examples to cover a wide range of fexmnlas, ingredienlsi, processing, and mixtwes 
to rationally adjust ^ naturally oceuning levels of fte confounds of the mventian fiir 
a variety of applications. 

Example 1: assessing growth 

The growth is assessed by the following antbropometrie measures: 

Wgiefet (aeaiest 10 grams): infents are weighed -without clofbing on electronic wei^Ung 
scales. TKb same scales are used for aU infenta at aU visits. The electronic weighing 
scales are caHbrated as per the manufacturer's recommendations at the start of the sttufy 
and every 3 numdis t^meafier until tfie end of the study. 
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Recumbent length (aeqrest 1 iqm): infimts are met^smed npiog a ttendardised length 
board. At least two people aie presaat to maiiitaiii proper body alignnient and fUU bodt^ 
extendon with feet flaxed. 

5 Head circmnferencc (neaiQSt 1 ma)i obtained using a standard non-elasticp plastiQ 
coated measuring tape Hie measuremeiit is taken approsdmatefy 25 em d^ove the 
oyehro^ dueotlb^ over tiie largest eiicunifbienoe of the skulL 

Example 2 ; Preforred formula 



Mttriont 


par lOOkofd 


per litre 


Bnersy Ocean 


100 


670 




1.83 


123 




5.3 


35.7 


Linoleic aeid (g) 


0.79 


53 


tt-Unolenie acid (ink) 


101 


675 


Lactose (b) 


llJl 


74.7 


Minerals (g) 


0J7 


2.5 


NaCtniO 


23 


150 


KCinit) 


89 


590 


CICidb) 


64 


430 


CaOns) 


62 


410 


PGna) 


31 


210 


Me (IDE) 


7 


50 


MntuBl 


8 • 


50 


SoCiitg) 


2 


13 




105 


700 


Vitarata D (ne) 


1.5 


10 


WaminECmeTB) 


0.8 


5.4 


Vitamin Kl (tie) 


8 


54 




10 


67 


VitBniin BI Cms) 


0.07 


0>^7 


VitaaimB2Cme) 


0.15 


1.0 


Niacin (mg) 


1 


6.7 


yhamInB6(iiie) 


0.075 


0.50 


Folic acid (iig) 


9 


60 


Pantolheiuo acid (mg) 


0>I5 


3 


Vitamin B 12 Cue) 


OJ 


2 


BiotinCHS) 


2.2 


15 . 


Choline One) 


10 


67 


FaCaud 


12 


8 


I Cms) 


15 


100 


CuCmB) 


0.06 


0.4 


Z^Cmg) 


0.75 


5 



The product will contaia the additional ingrediats: 
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BifidobaetttiumLacii9(BL) :2xlOVpMa of dty product 



r 
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Claims 

1 . Infimt fonniala comprisisg pibteJu and at least one probiotic, ^riiaiein least 4094 of 
the proteins are modified sweet ^ey proteins comprising no CGMP or zeduoed CQMP. 

S 

2. In&ntfimnilla according 10 olafan 1 wherein at least 60% of tiie protrfna m mn^litmA 
svreet whey proteins comiMisiius no CQMP or reduced COM^ 

3 . In&nt foimtila according to claim 1 or claim 2 wherein ihe infant fbrmvla is a foUow- 
10 onfonnula. 

4. Infimt fbnmila according to one of claims 1 to 3, wher^ at least one of the 
probiotics is n Bifidobacteiia or a LactobaciUas^ preferably Bffidobactertum lactls. 

15 5. lofimtfbrniula according to one ctfclain^ 
is Streptococcus thermophilus. 

6. In&nt fiirmula according to one of claims I to 5 wherein the {noteins are non- 
hydrolysed proteins. 

20 

7. Infiiat formula according to one of daims 1 to 6 wherein ttie proteins are present in a 
maximmn propordon of 2^100 kcal, preferably 1.85, most jmferably between 1.8 end 
1.85 g/lOOkcal. 

25 8* hi&nt formula according to one of claims 1 to 7 wherein the whey proteins with 
reduced CGMP represent at least 60% of the total proteins, preferably at least 70% of 
the total proteins. 

9. lofant formula according to one of claims 1 to 8 further comprising at least one LC- 
30 PUPA. 

10. Ih&nt formula according to claim 9 wfaetoin the LC-FUFA comprises DHA, 
associated or not with ARA. 

35 11. Infent formula according to one of claims 1 to 10 fiiitik^ having a low amount of 
electrolytes. 
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12. Method for promotiiig phyaieal developmant of an iufhat or a youDg child 
consWtliv m felly or |«ally flM«Jiiig «dd 

protefas and probiotics, v/bmla at leart 40% of the ptotdns «o whey pntains 
oompiiaing no cQMP or xodueed cOMP. 

5 

13. Method for promoting physical davolppfflait accoiding to olaim 12 wftfa i» fonnnla 
. aeozdingloany ofdaims 1 to 11. 



10 



15 



20 



25 



14. Method aeooiding to cWm 12 or claim 13 wherein the physical devdopment of ifaa 
infant or child fa oharaciwised a reduced load on hnmatuw OTO 

15. Method for improving gastro-intestinal comfort of an infont or a young cUld 
conrislting in fony or partly foeding said infint or chfld Tvith a foonula oompriidng 
protehis and proUotica. yAman at least 40% of the proteins are vfboy proteins 
c n mpritfn gno cOMP or ndnced cOMP. 

16. Method for hnproying gastio-jntestinal comfort according to claim 15 with a 
formula acocding to any of claims 1 to 11. 

17. Method for devdopkg a healthy gut microflora in an infont or a young child 
consiaitfaig in foUy or partly feeding said infint or child With a formula compristoe 
protdns and probioties, wherem at least 40% of the piotems axe whey proteins 
oomprismg no eOMP or reduced cGMF. 

18. Method for developing a heahhy gut microflora aecotdmg to claun 17 with a 
fonnulaacordingto any of claims 1 to 11. 
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Abstract 

The fomul^ of Ifae inventiOD. intonded both for infimts and yoqng ohUdreiu coxqpxisea 
pititeiQ5» pzefianbly modified sweet vibey pioteiDS fseo or almost fiae of COMP» and at 
5 least one probiotic. 

The invention also pectainp to meilioda fbr promoting physical deyelc^imeal; metiiDd for 
in^^roving gastro intestinal comfoit. and method for developfaig a healthy gut microflora 
in infint? or young children by fully or p vtiy feeding fliem with the afore-mentionned 
formula. 
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